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(57) ABSTRACT 
Novel 4-desoxy-thiazolo.5,4-crifamycin derivatives of 
formula I 

11) 4,212,873 
(45) Jul. 15, 1980 

wherein R stands for a group -OR1, -NR2R3 or 
-NHCOR4 wherein R1 represents alkyl, alkenyl, alky 
nyl, cycloalkyl, aryl or aralkyl, R2 and R3 are indepen 
dently selected from hydrogen, alkyl, alkenyl, alkynyl, 
cycloalkyl, aryl and aralkyl or R2 and R3 taken together 
with the adjacent nitrogen atom may represent a 5 to 7 
membered heterocyclic ring and R4 is a radical selected 
from the group consisting of alkyl, alkenyl, alkynyl, 
cycloalkyl, aryl and aralkyl; R5 is hydrogen or acetyl; 
and a process for preparing them. 
The novel compounds have an antibacterial utility. 

7 Claims, No Drawings 
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4-DESOXYTHIAZOLO5,4-cRIFAMYCIN 
DERVATIVES AND THEIR USE AS 

ANTMCROBAL AGENTS 

BACKGROUND OF THE INVENTION 
In the prior art and more particularly in Belgium 

Patent Nos. 832921 and 855153 the class of compounds 
thiazolo.5,4-crifamycins are described which bear a 
hydrogen atom on the 2 bond-positioned carbon atom 
of the thiazole ring (i.e. rifamycin P). While the former 
patent describes the novel compound and a method for 
producing it by fermenting Nocardia mediterranea 
strains ATCC 31064, 31065 and 31066, the latter relates 
to a process for preparing rifamycin P and rifamycin Q, 
the corresponding 2'-hydroxymethyl derivative, by 
condensing rifamycin S with a cysteine ester and then 
decarboxylating or reducing the obtained intermediate. 
Moreover, some condensation products of rifamycin S 
with cysteine esters, amides or hydrazides, i.e. 
thiazolorifamycins characterized by a carbalkoxy, car 
bamyl or hydrazinocarbonyl group on the 2'-positioned 
carbon atom, are known from German Offenlegungss 
chrift No. 272.0113. 

DESCRIPTION OF THE PREFERRED 
EMBODEMENTS 

The present invention is concerned with 4-desoxy 
thiazolo-5,4-crifamycin derivatives of the general for 
mula I 

NFC-CHNR 

Me 

wherein R stands for a group -OR1, -NR2R3, or 
-NHCOR4 wherein R1 represents alkyl, alkenyl, alky 
nyl, cycloalkyl, aryl or aralkyl, R2 and R3 are indepen 
dently selected from hydrogen, alkyl, alkenyl, alkynyl, 
cycloalkyl, arylandaralkyl, or R2 and R3 taken together 
with the adjacent nitrogen atom may represent a 5 to 7 
membered hererocyclic ring and R4 is a radical selected 
from the group consisting of alkyl, alkenyl, alkynyl, 
cycloalkyl, aryl and aralkyl, R5 is hydrogen or acetyl. 
As used herein, the term "alkyl” and the "alkyl” portion 
in the other hereinlisted substituents containing an ali 
phatic saturated moiety, identifies straight or branched 
radicals having from 1 to 8 carbon atoms, which can be 
unsubstituted or contain one or more substituents on the 
carbon chain such as halogen atoms, amino, mono- and 
di-(C1-C4)alkylamino, (C1-C4)alkoxy, (C5-C8)cy 
cloalkoxy, phenoxy, phenyl-(C1-C4)alkoxy, nitro, cy 
ano, hydroxy, carboxy, carbo(C1-C4)alkoxy and car 
bamoyl. 
The terms "alkenyl' and "alkynyl' refer to straight 

or branched radicals having at most 8 carbon atoms 
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which may contain one or a plurality of double and 
triple bonds respectively. 
The expression "cycloalkyl' designates a cycloali 

phatic ring containing from 5 to 8 carbon atoms which 
may optionally bear one or two (C1-C4)alkyl substitu 
ents. 

The term "aryl' and the “aryl” portion of the other 
hereinlisted substituents containing an aromatic moiety, 
identifies a benzene rest which can be unsubstituted or 
bear one or more substituents selected from halo, 
(C1-C4)alkyl, halo-(C1-C4)alkyl, (C-C)alkenyl, 
(C5-C8)cycloalkyl, amino, mono- and di-(C1-C4)al 
kylamino, (C1-C4)alkoxy, methylenedioxy, cyano, car 
boxy, hydroxy, carbo-C1-C4)alkoxy, carbamoyl and 
nitro. 

The expression "5 to 7 membered heterocyclic ring' 
includes also compounds having a further heteroatom 
selected from oxygen, nitrogen and sulfur and bearing 
(C1-C4)alkyl or (C4-C7)cycloalkyl substituents such as, 
for instance, pyrrolidine, pyrazolidine, piperidine, pi 
perazine, 4-methyl-piperazine, 4-cyclopentylpiperazine, 
4-cyclopropylpiperazine, morpholine and thiazolidine. 

In the structure formulas "Me' identifies the methyl 
group. 
The novel compounds of the present invention are 

prepared by a process which, starting from rifamycin S 
or its 25-desacetyl derivative of formula II 

I 

wherein R5 is hydrogen or acetyl, a cysteine derivative 
of formula III 

HS-CH-i-R, III 

wherein R6 stands for -H or -COOH, and a com 
pound of formula IV 
H2NR IV 

wherein R is as defined before, runs through the follow 
ing scheme: 
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-continued 
H2NR 

IV 

HS-CH2-CH-R6 

Me 

H. 

Me 

OH 

I 

S-CH2-CH-R6 

OH NH2 

Me 

S-CH2-CH-R6 -- 
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The process of the invention which in the above scheme 
is represented according to a two-step procedure may 
as well be performed in a single step. According to the 
two-step procedure, about equimolecular amounts of 
reactants II and III are contacted in a water-miscible 
organic solvent such as a lower alkanol, dioxane, tetra 
hydrofuran or dimethylsulfoxide, yielding the open 
chained intermediate V. The temperature of this first 
step of the reaction may range between room tempera 
ture and the boiling temperature of the reaction mixture 
and preferably between 18 and 45 C. The reaction 
time, which essentially depends on the temperature of 
the reaction, is generally determined by observing the 
disappearance of the starting rifamycin S by thin layer 
chromatography (t.l.c.) 
Once this first step is completed, the thus obtained 

3-((2-aminoethyl)thiorifamycin (V Ré-H) or 3-(2- 
amino-2-carboxyethyl)thiorifamycin (V Rs-COOH) 
is reacted at room temperature under stirring with a 
compound of formula IV in the presence of at least the 
stoichiometric amount of a suitable oxidizing agent. 
Suitable oxidizing agents, promoting the second reac 
tion step can be selected from a wide group of sub 
stances such as quinones, organic nitrites, peroxides, 
persulfates, nitrous acid, tetravalent manganese and lead 
derivatives, trivalent iron derivatives, mercuric and 
cupric salts. 
Among the preferred oxidizing agents are for in 

stance p-quinone, 2,5-dimethyl-p-quinone, 2,6-dime 
thoxy-p-quinone, tetrachloro-p-quinone (chloranil), 
dichlorodicyano-p-quinone, duroquinone, rifamycin S, 
alkyl nitrites, hydrogen peroxide, alkali metal persul 
fates, alkali metal ferricyanides, cupric acetate, mercu 
ric acetate and manganese dioxide. In some instances, 
depending on the selected organic solvent and the po 
larity of the radical R, it may be useful, in order to 
better solubilize the reagent RNH2, to carry out this 
second step of the reaction in a water/water miscible 
organic solvent system, adding water or an aqueous 
buffer whose pH may range from 2 to 6.5 to the selected 
organic solvent. 
When the reaction, which is followed by t.l.c., is 

completed, the mixture is worked up in order to elimi 
nate the oxidizing agent or its reaction products. The 
operative conditions obviously depend on the nature of 
the selected oxidizing agent. More particularly, when 
quinones are used as the oxidants, it may be useful to 
eliminate the resulting hydroquinone derivative by re 
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oxidation to the original quinone and simultaneous ex 
traction of this latter with a proper solvent. Once the 
reaction side-products have been eliminated, the 
thiazolorifamycin I may be easily recovered as a crys 
talline product by following usual techniques. 5 

Alternatively the reaction outlined in the above 
scheme may be carried out in a single step by reacting 
about equimolar proportions of the starting compounds 
II, III and IV in a water-miscible organic solvent in the 
presence of at least the stoichiometric amount of a suit 
able oxidizing agent which does not unfavourably inter 
fer with the reactants, such as for instance a tetrasub 
stituted quinone or rifamycin S itself. Also in this case 
the reaction course is followed by thin layer chroma 
tography (eluting with CHCl3: MeOH 9:1) which 
shows the disappearance of the starting rifamycin S and 
the presence of a yellow fluorescent spot due to the 
novel thiazolorifamycin of formula I. Generally as for 
the recovery of the end products and same procedure 
used in the two-step process can be advantageously 
followed. 
The compounds of the present invention have an 

antibacterial utility. More particularly they possess an 
outstanding biological activity against gram-positive 
and gram-negative strains as well as mycobacteria when 
used in an effective antimicrobial amount. An effective 
antimicrobial amount refers to that amount of the active 
compound which will inhibit or kill a microbe upon 
contact. Contacting the microbe may be in vitro as on a 
non-living substrate, or in vivo, as in the treatment of an 
infection in an animal. As for the in vitro activity, the 
hereinbelow reported table shows the minimal inhibi 
tory concentrations (MIC), expressed as g/ml, of some 
representative members of the compounds of the inven 
tion: 
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Compound of example No. 
Strain 1 2 3 4 

0.0008 0.00078 0.003 Staph. aureus 0.00018 
Staph. aureus Tour 0.003 0.003 0.006 0.001 40 
Strept haemolyticus 0.006 0.01 0.01 0.006 
Strept faecalis 0.025 0.006 0.01 OOO3 
Dipl. pneumoniae 0.006 0.006 0.003 0.006 
Proteus vulgaris 0.8 6.25 6.25 3.2 
Escherichia coli 2.5 2.25 6.25 12.5 
Kleb. pneumoniae 25 25 12.5 25 45 
Pseud, aeruginosa 6.25 25 25 2.5 
Myc. Tub. H37Ry 0.30 0.60 0.62 0.31 

The need of new antibiotics is practically unending, 
since the pathogenic microorganisms are capable of 50 
aquiring resistance to several families of widely em 
ployed antibiotics. This fact has been confirmed by 
many scientists in the microbiological field. See for 
instance Chem. Eng. News of Sept. 25, 1978, page 27, 
left column. 
The rifamycin derivatives of the present invention 

also are effective in inhibiting at low concentration the 
growth of microorganisms which are resistant to other 
known antibiotics and possess an outstanding in vivo 
activity against experimental infection by Staphylococ 
cus aureus both when administered per os and subcuta 
neously. 
For instance, doses from about 0.3 to about 3 mg/Kg 

s.c. of compounds representative of the invention are 
effective against Staphylococcus aureus infections in 
mice. 
The following examples illustrate the process of the 

invention and describe in detail some compounds of 
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6 
general formula I without limiting the scope of the 
invention. 

EXAMPLE 1. 

4-deoxy-2'-(phenylmethoxy)iminomethyl)- 
thiazolo.5,4-c-rifamycin 

4.1 ml of triethylamine, 900 mg of cysteine hydro 
chloride and 1.6 g of benzylhydroxylamine hydrochlo 
ride are added to a solution of 7 g of rifamycin S in 300 
ml of methanol. After two hours at room temperature, 
the reaction mixture is taken to dryness under vacuum 
and the residue is purified by column chromatography 
(silica-gel Merck 0.05-0.20 mm, elutant CHCl3: MeCH 
98:2). 
The fractions containing the pure compound are 

pooled and taken to dryness and the obtained com 
pound is crystallized from ethyl acetate/petroleum 
ether. Yield 400 mg-M.p. 139-140° C. (with decompo 
sition). 

Elemental analysis C H N S 

calculated for C46H53N3O12S 63.36 6.13 4.82 3.68 
found 63.48 6.45 4.96 3.55 
U.V. - visible absorption bands (buffer pH 7.38) 
A max (nm) El 1% 
300 299 
400 204 

EXAMPLE 2 

4-deoxy-2'-Opiperidinyl)iminomethylthiazolo.5,4- 
c-rifamycin 

1 g of cysteine and 1 ml of N-aminopiperidine are 
added at room temperature under stirring to a solution 
of 7 g of rifamycin S in 300 ml of methanol and 20 ml of 
buffer pH 4.6 (aqueous solution of citric acid and diso 
dium phosphate). After 1 hour the reaction mixture is 
diluted with water, acidified and extracted with ethyl 
acetate. The organic phase is washed with a buffer 
solution to remove rifamycin SV, then obtained is puri 
fied by preparative chromatography, giving 1 g of pure 
compound M. p. 238-40' C. 

Elemental analysis C H N S 

calculated for C44H56N4O11S 62.24 6.65 6.60 3.77 
found 60.55 6.54, 6.22 3.52 
U.V. - visible absorption bands (buffer pH 7.38) 
M. max (nm) E. 1% 
226 488 
276 288 
320 275 
405 276 

EXAMPLE 3 

4-deoxy-2'-(4-methyl-piperazinyl)iminomethyl 
thiazolo.5,4-crifamycin 
The compound of the title is prepared according to 

the procedure of the foregoing example but using N 
amino-N'-methylpiperazine (1.6 ml) instead of N 
aminopiperidine. Yield 450 mg. M. p. 180° C. (with de 
composition). 

Elemental analysis C H N S 

calculated for C4H5NSOS 61.16 6.65 8.11 3.71 
found 59.78 6.54 7.88 3.52 
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-continued 
U.V.- visible absorption bands (buffer pH 7.38) 
A max (nm) E1.1% 
279 334 
304 328 
398 283 

EXAMPLE 3 BIS 

4-deoxy-2'-(4-methyl-piperazinyl)iminomethyl 
thiazolo.5,4-crifamycin is also prepared according to a 
two-step procedure by adding 350 mg of manganese 
dioxide and 0.8 ml of N-amino-N'-methylpiperazine to a 
solution of 350 mg of 3-[(2-aminoethyl)thiorifamycin in 
15 ml of methanol and 1 ml of buffer pH 4.6, or by 
reacting a solution of 3-[(2-amino-carboxyethyl)thiol 
rifamycin in methanol and buffer pH 4.6 with N-amino 
N'-methylpiperazine in the presence of an equimolar 
amount of rifamycin S as the oxidizing agent. 
The open-chained starting compounds can be easily 

prepared by reacting equimolar amounts of rifamycin S 
and cysteine or cysteamine in a water-miscible organic 
solvent. 

EXAMPLE 4 

4-deoxy-2'-(N,N-dimethyl)hydrazonomethyl 
thiazolo.5,4-crifamycin 
The compound of the title is prepared according to 

the procedure described in example 2 but using N,N- 
dimethylhydrazine (60 mg) instead of N-aminopiperi 
dine. Yield 650 mg M.p.) 172 C. (with decomposi 
tion). 

Elemental analysis C H N S 

calculated for C4H52N4OS 60.87 6.48 6.93 3.96 
found 59.76 6.35 6.78 3.87 
U.V. - visible absorption bands (buffer pH 7.38) 
A max (nm) En% 
225 540 
265 328 
322 303 
394 288 

EXAMPLE 4. BIS 

4-deoxy-2'-ON,N-dimethyl)hydrazonomethyl 
thiazolo-5,4-crifamycin is also prepared by reacting a 
dimethylsulfoxide solution of 3-[(2-aminoethyl)thio 
rifamycin with an aqueous solution of Potassium ferri 
cyanide and dimethylhydrazine for about 15 minutes. 

EXAMPLE 5 

4-deoxy-2'-Cacetylhydrazono)methylthiazolo.5,4-c- 
rifamycin 

800 mg of cysteine and 800 mg of acetohydrazide are 
added at room temperature, under stirring to a solution 
of 7 g of rifamycin S in 300 ml of methanol. After 4 
hours, thin layer chromatography of the reaction mix 
ture shows the disappearance of the starting rifamycin 
S, the presence of the yellow spot of the new product, 
the presence of rifamycin SV, besides trace-amount of 
by-products; the reaction mixture is taken to dryness 
under vacuum, dissolved in ethyl acetate and washed 
with buffer (pH 7.38); the buffered phase is acidified and 
extracted with ethyl acetate and the combined organic 
extracts are taken to dryness and further purified by 
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8 
column chromatography yielding 1 g of pure com 
pound. M. p. 185'-7 C. (with decomposition). 

Elemental analysis C H N S 

calculated for C4H50N4O2S 59.84 6.12. 6.81 3.90 
found 58.66 6.7 6.52 360 
U.V. - visible absorption bands (buffer pH 7.38) 
A max (nm) E1 % 
225 581 
295 381 
408 286 

By operating according to the procedure of the fore 
going examples, the following compounds are obtained: 

4-deoxy-2'-(methoxy)iminolmethylthiazoloS,4-cl 
rifamycin 

4-deoxy-2'-(ethoxy)iminomethylthiazolo.5,4-c- 
rifamycin 

4-deoxy-2'-(propyloxy)iminolmethylthiazolo.5,4- 
c-rifamycin 

4-deoxy-2'-(butyloxy)iminomethylthiazolo.5,4-c- 
rifamycin 

4-deoxy-2'-(pentyloxy)iminomethylthiazolo.5,4- 
c-rifamycin 

4-deoxy-2'-(2-hydroxy-ethoxy)iminomethyl 
thiazolo-5,4-crifamycin 

4-deoxy-2'-(octyloxy)iminomethylthiazolo.5,4-c- 
rifamycin 

4-deoxy-2'-(1-carboxy-2-methyl-propyloxy)imino 
methyl-thiazolo5,4-crifamycin 

4-deoxy-2'-(2-phenylethoxy)iminomethylthiazolo 
5,4-crifamycin 

4-deoxy-2'-(3-phenyl-propyloxy)iminomethyl 
thiazolo-5,4-crifamycin 

4-deoxy-2'-(2,4-dichlorophenyl)methoxy)iminol 
methyl-thiazolo.5,4-crifamycin 

4-deoxy-2'-(1-propyl-butoxy)iminomethyl 
thiazolo-5,4-crifamycin 

4-deoxy-2'-C4-pentenyloxy)iminomethylthiazolo 
5,4-crifamycin 

4-deoxy-2'-(2-ethylpropenyloxy)iminomethyl 
thiazolo-5,4-crifamycin 

4-deoxy-2'-(2-propenyloxy)iminomethyl 
thiazolo.5,4-c-rifamycin 

4-deoxy-2'-(2-propynyloxy)iminolmethyl)- 
thiazolo5,4-c-rifamycin 

4-deoxy-2'-(2-phenoxy-ethoxy)iminolmethyl)- 
thiazolo-5,4-crifamycin 

4-deoxy-2'-C1-ethylpentyloxy)iminolmethyl 
thiazolo-5,4-crifamycin 

4-deoxy-2'-(tricyclopentylmethoxy)iminolmethyl 
thiazolo-5,4-crifamycin 

4-deoxy-2'-(cyclopentyloxy)iminomethylthiazolo 
5,4-crifamycin 

4-deoxy-2'-(2-propyloxy-ethoxy)iminomethyl 
thiazolo-5,4-crifamycin 

4-deoxy-2'-((2-dimethylamino)ethoxy)iminolme 
thylthiazolo-5,4-crifamycin 

4-deoxy-2'-((2-diethylamino)ethoxy)iminolmethyl 
thiazolo.5,4-crifamycin 

4-deoxy-2'-((2-methylamino)ethoxy)iminomethyl 
thiazolo.5,4-crifamycin 

4-deoxy-2'-(cycloheptyloxy)iminomethylthiazolo 
5,4-crifamycin 

4-deoxy-2'-(1-piperazinyl)imino)methylthiazolo 
5,4-crifamycin 
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R4 is a radical selected from the group consisting of 
alkyl, alkenyl, alkynyl, cycloalkyl, aryl and aralkyl, 
as defined above and; R5 is hydrogen or acetyl. 

2. A compound as claimed in claim 1 and being the 
4-deoxy-2'-(phenylmethoxy)imino)methyl)- 
thiazolo.5,4-crifamycin. 

3. A compound as claimed in claim 1 and being the 10 
4-deoxy-2'-(piperidinyl)iminomethylthiazolo.5,4- 
crifamycin. 
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12 
4. A compound as claimed in claim 1 and being the 

4-deoxy-2'-(4-methyl-piperazinyl)iminomethyl 
thiazolo5,4-crifamycin. 

5. A compound as claimed in claim 1 and being the 
5 4-deoxy-2'-(N,N-dimethyl)hydrazonomethyl)- 

thiazolo5,4-crifamycin. 
6. A compound as claimed in claim 1 and being the 

4-deoxy-2'-(acetylhydrazono)methylthiazolo.5,4- 
crifamycin. sty 

7. Method which comprises contacting a susceptible 
microbe with an effective antimicrobial amount of a 
compound as claimed in claim 1. 

sk k 
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